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(54) Refrigerator and opening/closing apparatus of the same

(57) A refrigerator includes an opening/closing ap-
paratus. In the refrigerator and opening/closing appara-
tus, an extendible cabinet (20) with shelves (74) is ac-

commodated in a storing compartment. Therefore, food
or other items can be loaded in the cabinet and taken out
from the cabinet more easily.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a refrigerator,
and more particularly, to an opening/closing apparatus
for a refrigerator, which provides convenient freezing and
chilling storage and a convenient take-out structure.

Description of the Related Art

[0002] A heat exchanging system in a refrigerator in-
cludes a compressor for compressing refrigerant, a con-
denser for condensing the compressed refrigerant, an
expansion valve for expanding the condensed refriger-
ant, and an evaporator for evaporating the expanded re-
frigerant. The refrigerant as it evaporates at the evapo-
rator takes heat from surrounding air, generating cooling
air. This cooling air circulates through the inside of the
refrigerator to cool food.
[0003] Structurally, the refrigerator includes an outer
case, a machine compartment, and a food storing com-
partment. In the machine compartment, the compressor,
condenser, expansion valve, and evaporator are dis-
posed. The food storing compartment is provided with
cooling air for storing food therein. Also, the refrigerator
includes a door installed at a predetermined portion of
the food storing compartment for opening and closing
the food storing compartment.
[0004] The food storing compartment includes a plu-
rality of shelves on which food is placed. The shelves
may be capable of sliding. A recent side-by-side type
refrigerator includes a chilling chamber and a freezing
chamber that are located on left and right sides, providing
convenience to the user.
[0005] Refrigerators of the related art, however, have
a disadvantage in that a possibility of interference be-
tween the inside of the door and the shelves restricts the
storage capacity of the refrigerator. Also, since the gap
between the inside of the door and the shelves is not
viewed, the user may overload food in the bin of the door.
In this case, the door may not close and the user has to
move the food to another place, causing inconvenience
to the user.
[0006] Further, when the shelf is fully filled with food,
inside food is hard to find. Even when the user knows
which food is placed deep inside of the shelf, the user
has to take out the front food to take out the inner food.
[0007] Further, since the opening and closing of the
door is manually carried out, the old and the weak may
have some difficulties in opening and closing the door.
Also, when the door is opened, outside air is forced to
flow into the refrigerator, dissipating the cooling air inside
the refrigerator.

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention is directed
to a refrigerator and opening/closing apparatus of the
same that substantially obviates one or more problems
due to limitations and disadvantages of the related art.
[0009] An object of the present invention is to provide
a refrigerator and opening/closing apparatus of the same
that can be used more conveniently.
[0010] Another object of the present invention is to pro-
vide a refrigerator and opening/closing apparatus of the
same, in which food in a storing compartment can be
more easily viewed to allow a user to quickly find and
take out the food.
[0011] A further object of the present invention is to
provide a refrigerator and opening/closing apparatus of
the same, which provides a convenient storing compart-
ment.
[0012] A still further object of the present invention is
to provide a refrigerator and opening/closing apparatus
of the same, which provides a convenient way of opening
and closing the refrigerator for the old or the weak and
also provides a power-saving structure.
[0013] Additional advantages, objects, and features of
the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the invention.
The objectives and other advantages of the invention
may be realized and attained by the structure particularly
pointed out in the written description and claims as well
as the appended drawings.
[0014] To achieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, there is provid-
ed an opening/closing apparatus for a refrigerator, in-
cluding: a case forming an outside of the refrigerator; a
storing compartment defined inside of the case and kept
at a low temperature; a cabinet slidably installed in the
storing room for storing food or other items; and a cabinet
front fixed to a front of the cabinet to close the storing
room.
[0015] In another aspect of the present invention, there
is provided an opening/closing apparatus for a refriger-
ator, including: an opening/closing switch turned on
and/or off according to a user’s manipulation to slide a
cabinet accommodated in the refrigerator to open and/or
close the cabinet; an opening sensor detecting the open-
ing of the cabinet; a closing sensor detecting the closing
of the cabinet; and a driving unit driving the cabinet in
response to turning-on and/or turning-off the opening/
closing switch.
[0016] In a further another aspect of the present inven-
tion, there is provided a refrigerator including: a case
forming an outside of the refrigerator; at least one storing
compartment defined inside of the case and kept at a low
temperature; a cabinet slidably installed in the storing
room; a cabinet front fixed to a front of the cabinet to
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selectively close the storing room; and a plurality of
shelves into which food or other items are loaded when
a side of the cabinet is opened.
[0017] In yet another aspect of the present invention,
a refrigerator includes an outer case, and at least one
cabinet slideably provided inside the outer case, the cab-
inet having an interior that is accessible from a side of
the refrigerator. The refrigerator also includes a cabinet
front attached to each cabinet, the cabinet front including
a surface forming a portion of an exterior of the refriger-
ator and configured to enable access to the interior. Thus,
a user can access items in the refrigerator from the side
of the refrigerator by sliding the cabinet. The refrigerator
may include an opening and closing system for opening
the cabinet and closing the cabinet. The opening and
closing system can be a motor for driving opening and
closing of the cabinet. The opening and closing system
may be provided at an upper first side of the cabinet, at
an upper second side of the cabinet, at a lower first side
of the cabinet, and at a lower second side of the cabinet.
In one embodiment, the cabinet swivels when fully
opened. In still another aspect, a method for opening a
refrigerator includes detecting a user manipulation, and
driving, with a motor, a cabinet to slide out of the refrig-
erator, in response to detecting the user manipulation.
The method also includes detecting that the cabinet is
fully opened with a sensor, and stopping the driving when
the sensor detects that cabinet is fully opened. The meth-
od may also include driving the cabinet in a reverse di-
rection when the sensor has not detected that the cabinet
is fully opened within a predetermined period of a time.
[0018] The present invention increases user’s conven-
ience and energy efficiency.
[0019] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principles of
the invention. In the drawings:

Fig. 1 is a perspective view of a refrigerator according
to an aspect of the present invention;
Fig. 2 is a phantom view of a refrigerator according
to an aspect of the present invention;
Fig. 3 is a perspective view of a refrigerator opened
by an opening/closing apparatus according to an as-
pect of the present invention;
Fig. 4 is a section taken on line I-I’ in Fig. 2;
Fig. 5 is a section taken on line II-II’ in Fig. 2;
Fig. 6 is a section taken on line III-III’ in Fig. 2;

Fig. 7 is a section taken on line IV-IV’ in Fig. 2;
Fig. 8 is a perspective view of a cabinet according
to an aspect of the present invention;
Fig. 9 is a perspective view of a cabinet in which a
gas spring is extended according to an aspect of the
present invention;
Fig. 10 shows a control block of an opening/closing
apparatus of a refrigerator according to an aspect of
the present invention;
Fig. 11 is a phantom view of a refrigerator according
to another embodiment of the present invention; and
Fig. 12 is a section taken on line VV’ in Fig. 11.

DETAILED DESCRIPTION OF THE INVENTION

[0021] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.

[First Embodiment]

[0022] Fig. 1 is a perspective view of a refrigerator ac-
cording to an aspect of the present invention, and Fig. 2
is a phantom view of a refrigerator according to an aspect
of the present invention.
[0023] Referring to Figs. 1 and 2, a refrigerator 10 in-
cludes an outer case 11, cabinets 19 and 20, a first cab-
inet front 12, a second cabinet front 13, an ice dispenser
14, a home bar 15, a first handhold 16, and a second
handhold 17. The outer case 11 forms the outside of the
refrigerator 10. The cabinets 19 and 20 are slidably in-
stalled in the outer case 11 to store food. The term "food"
is used here to refer to food or other substances to be
stored in the refrigerator. The first and second cabinet
fronts 12 and 13 are respectively fixed to the front of the
cabinets 19 and 20. The ice dispenser 14 is formed at
the first cabinet front 12, and the home bar 15 is formed
at the second cabinet front 13. The first and second hand-
holds 16 and 17 are respectively formed at center por-
tions of the first and second cabinet fronts 12 and 13 to
allow a user to slide out the cabinets 19 and 20. Also,
the refrigerator 10 includes opening and closing buttons
18. A user can manipulate the opening and closing but-
tons 18 to extend and retract the cabinets 19 and 20 with
a driving unit instead of manually extending and retract-
ing the cabinets 19 and 20 with the handholds 16 and
17. A water dispenser may be formed instead of the home
bar 15. Also, the home bar 15 and the ice dispenser 14
may not be included in the refrigerator 10.
[0024] Further, the refrigerator 10 includes a compres-
sor, a condenser, an expansion valve, and an evaporator
through which refrigerant is circulated for a refrigerating
cycle. The compressor, condenser, and expansion valve
may be disposed in a machine compartment that is lo-
cated at a lower portion of the refrigerator 10.
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[0025] The cabinets 19 and 20 may include a first cab-
inet 19 slidably installed at one side of the outer case 11
for serving as a freezing chamber and a second cabinet
20 slidably installed at the other side of the outer case
11 for serving as a chilling chamber. The arrangement
or the number of the cabinets is not critical. For example,
the cabinets may be arranged vertically or only one cab-
inet may be provided. Also, the cabinets may have other
shapes and types. The handholds 16 and 17 may be
formed at lateral center portions of the first and second
cabinet fronts 12 and 13 to allow the user to extend the
cabinets 19 and 20 easily.
[0026] Further, the refrigerator 10 includes an inner
case (refer to 21 in FIG. 5) forming an inner wall of a food
storing compartment 29 and an insulator 22 interposed
between the inner case 21 and the outer case 11 for
insulating the food storing compartment 29 from the out-
side. The food storing compartment 29, inside space of
the inner case 21, is kept at a low temperature by circu-
lating cool air therethrough. The cabinets 19 and 20 are
accommodated in the food storing compartment 29. The
cabinet fronts 12 and 13 are abutted against the cases
11 and 21 to close the food storing compartment 29. The
cabinet front serves as a refrigerator door of the related
art. A sealing member (not shown) may be interposed
between the cabinet fronts and the cases to tightly close
the food storing compartment 29.
[0027] The cabinets 19 and 20 are capable of extend-
ing from the refrigerator 10 owing to the above-mentioned
structure, such that the user can load food from the side
instead of loading the food from the front. In the cabinets
19 and 20, the depth (length) may be larger than the front
width to allow the user to easily search the loaded food.
[0028] The opening and closing buttons 18, formed at
one of the cabinet fronts 12 and 13 (shown is the first
cabinet front 12), is used to open and close the respective
cabinets 19 and 20. Alternatively, the opening and clos-
ing buttons 18 may be formed at both cabinet fronts 12
and 13. In this case, the user may easily distinguish but-
tons 18 for each cabinet.
[0029] Hereinafter, the sliding structure of the cabinets
19 and 20 will be more fully described. For the sliding
motion, the refrigerator 10 may include a driving unit to
drive the cabinets 19 and 20, a guide unit to guide the
sliding motion of the cabinets 19 and 20, a supporting
unit to supporting the weight of the cabinets 19 and 20,
and a detecting unit to sense the movement of the cab-
inets 19 and 20 to detect opening and closing of the cab-
inets 19 and 20.
[0030] The driving unit is provided to automatically
open and close the cabinets 19 and 20. If the opening
and closing of the cabinets 19 and 20 are manually car-
ried out using the handholds 16 and 17, the driving unit
may not be required. Another way of opening and closing
the cabinets 19 and 20, the opening/closing buttons 18
may be formed at the handholds 16 and 17, or the pulling
action of the handholds 16 and 17 may be associated
with the switch-on operation of the opening/closing but-

tons 18, such that the cabinets 19 and 20 can be auto-
matically opened and closed by the driving unit.
[0031] Hereinafter, structure of each element of the
refrigerator will be more fully described.
[0032] First, the driving unit will be described with ref-
erence to Fig. 4, in which a section taken on line I-I’ in
Fig. 2 is shown. Referring to Figs. 2 and 4, the driving
unit includes a driving motor 30 disposed between the
inner case 21 and outer case 11, an upper roller 31 cou-
pled with a shaft of the driving motor 30, a friction portion
32 formed on the second cabinet 20 to make frictional
contact with the upper roller 31 for smooth movement of
the second cabinet 20, and a roller supporting part 33 to
urge the upper roller 31 toward the friction portion 32 for
preventing slippage. The structure and shape of the roller
supporting part 33 is not limited to the illustrated one.
Any structure and shape may be applied to the roller sup-
porting part 33, so long as the upper roller 31 can be
supported.
[0033] For smooth supporting of the roller supporting
part 33, the upper roller 31, entirely or at least at the
periphery, may be made of rubber material. Also, the
rubber material of the upper roller 31 may smoothly sup-
port the upper roller 31 even when the roller supporting
part 33 is not provided. The driving unit may be formed
at four locations, upper and lower portions of each side
of the cabinet, to securely support the sliding motion of
the cabinet 20. Though the driving unit is described in
association with the second cabinet 20, it will be applied
to the first cabinet 19 in the same way.
[0034] In operation of the driving unit, the driving motor
30 rotates the upper roller 31. The rotation of the upper
roller 31 is transmitted to the cabinet 20 through the con-
tact surface between the upper roller 31 and the friction
portion 32, such that the cabinet 20 can be moved in a
forward direction. To balance the sliding motion of the
cabinet 20, the same or similar structure is also provided
at a lower side of the cabinet 20. Merely, the number and
size of the roller can be changed depending on the size
of the cabinet or for other reasons.
[0035] To select desired friction between the upper roll-
er 31 and the friction portion 32, the material of the friction
portion 32 and the spring constant of the roller supporting
part 33 may be adjusted. Low friction may lead to slippage
between the upper roller 31 and the friction portion 32,
causing the cabinet to be suspended. On the contrary,
high friction may cause overload to the driving motor 30.
For example, when the cabinet 20 is not moved owing
to an obstacle, the driving motor 30 can be damaged
because the high friction prevents idle rotation (slippage)
of the motor 30. Particularly, when a user’s hand is shut
in the cabinet, high friction may cause an accident. There-
fore, the friction may be set to a predetermined level to
allow slippage between the upper roller 31 and the friction
portion 32 when there is an obstacle against the move-
ment of the cabinet, thereby preventing accidents and
damage to the driving motor 30.
[0036] Next, the supporting unit will be described with
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reference to Fig. 5, in which a section taken on line II-II’
in Fig. 2 is shown. Referring to Figs. 2 and 5, the sup-
porting unit includes a supporting roller 50 abutted on a
bottom of the second cabinet 20 to support the weight of
the second cabinet 20, protrusions 51 extended from
both sides of the supporting roller 50, and a receiving
groove 52 defined in the inner case 21 to receive the
supporting roller 50. The structure associated with the
supporting roller 50 may be varied. For example, a pre-
determined structure may protrude from the inner case
21 to support the supporting roller 50, or a ball bearing
may be provided to support the supporting roller 50.
[0037] The supporting roller 50 supports the bottom of
the second cabinet 20, such that the second cabinet 20
can smoothly slide in the forward and backward direc-
tions.
[0038] Next, the guide unit will be described with ref-
erence to Fig. 6, in which a section taken on line III-III’ in
Fig. 2 is shown. Referring to Figs. 2 and 6, the guide unit
includes an upper guide protrusion 40 projecting from a
top of the second cabinet 20, an upper guide groove 41
defined in the inner case 21 in a forward-to-backward
direction to guide forward and backward movements of
the upper guide protrusion 40, and a stop barrier 42
formed at a front end of the upper guide groove 41 to
constrain the movement of the upper guide protrusion 40
within a predefined limit.
[0039] The upper guide protrusion 40 enables the sec-
ond cabinet 20 to slide along a predefined path without
joggle. The guide protrusion 40 and groove 41 may be
formed at a top and a bottom of the cabinet. Also, the
guide protrusion 40 and groove 41 may be formed at a
side (sides) of the second cabinet 20, so long as the
sliding motion of the second cabinet 20 can be securely
guided. That is, the location and number of the guide
protrusion 40 and groove 41 can be changed without
departing from the spirit and scope of the present inven-
tion. The guide protrusion 40 and groove 41 may be
formed along a centerline of the second cabinet 20 to
allow swiveling motion of the extended second cabinet
20. When the second cabinet 20 is extended (opened),
it can swivel in left and right directions within a predeter-
mined angle. In other words, when the second cabinet
is fully extended, the guide protrusion 40 serves as a
hinge for the swiveling motion of the second cabinet 20.
[0040] Next, the detecting unit will be described with
reference to Fig. 7, in which a section taken on line IV-IV’
in Fig. 2 is shown. Referring to Figs. 2 and 7, the detecting
unit includes a first sensor 60 formed at a predetermined
location of the second cabinet 20, a third sensor 61
formed at a corresponding location of the inner case 21,
and a second sensor 62 formed at a predetermined lo-
cation of the inner case 21. When the second cabinet 21
is fully extended, the first and second sensors 60 and 62
face with each other. That is, the first sensor 60 faces
the third sensor 61 when the second cabinet 20 is re-
tracted (closed), and it faces the second sensor 62 when
the second cabinet 20 is extended (opened). The third

sensor 61 and the second sensor 62 are connected with
a controller of the refrigerator 10 through a cable or a
wireless communication unit to detect the movement of
the first sensor 60.
[0041] When the first sensor 60 is placed at a prede-
termined position (extended or retracted position), a cor-
responding detecting signal is generated and transmitted
to the controller. Also, when the first sensor 60 is not
placed at the predetermined position, a corresponding
signal is generated and transmitted to the controller. The
detecting unit may use, but is not limited to, magnetic
sensors. In other words, the detecting unit includes an
opening sensor portion to detect the opening of the cab-
inet and a closing sensor portion to detect the closing of
the cabinet. The opening sensor includes the first sensor
60 and the second sensor 62 that are associated with
each other to detect the opening of the cabinet, and the
closing sensor portion includes the first sensor 60 and
the third sensor 61 that are associated with each other
to detect the closing of the cabinet. So long as the de-
tecting unit can detect the opening and closing of the
cabinet, various types of sensors can be used for the
detecting unit.

[Second Embodiment]

[0042] According to a second embodiment of the
present invention, the cabinet is capable of swiveling for
easy access after it is extended (opened).
[0043] Fig. 3 is a perspective view of a refrigerator that
is opened by an opening/closing apparatus according to
an aspect of the present invention.
[0044] Referring to Fig. 3, an opening/closing appara-
tus of a refrigerator is designed such that a cabinet con-
taining food is capable of sliding in forward and backward
directions for easy access to the cabinet. Further, the
extended cabinet is capable of swiveling in left and right
directions within a predetermined angle, increasing ac-
cessibility to the cabinet. For the swiveling motion, the
upper guide protrusion 40 serves as a hinge when the
cabinet is extended. After the user extends the cabinet,
the user can push the cabinet to swivel it to access the
inside of the cabinet more easily.
[0045] The swiveling angle range of the cabinet is de-
termined by the interference between the cabinet and
the refrigerator body. In other words, the location of the
upper guide protrusion 40 may determine the swiveling
angle range of the cabinet. The swiveling structure of the
cabinet is not limited to the illustrated one. For example,
an additional hinge may be provided between the guide
protrusion 40 and the cabinet to facilitate the swiveling
motion of the cabinet. As another example, the inner case
21 may be formed with a hinge to be coupled with the
guide protrusion 40 just before the cabinet is fully extend-
ed, such that the swiveling motion of the cabinet can be
smoothly carried out.
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[Third Embodiment]

[0046] According to this embodiment, an inner struc-
ture of the cabinet is designed for easy use by a user.
[0047] Fig. 8 is a perspective view of a cabinet accord-
ing to an aspect of the present invention.
[0048] Referring to Fig. 8, a cabinet 20 has an elon-
gated box shape. The cabinet 20 includes a guide pro-
trusion 40 at a top and a plurality of extendable shelves
74 for containing food.
[0049] Each of the shelves 74 includes a cover (refer
to 70 in Fig. 9) to protect inside food. Also the cover 70
prevents interference between the food of the shelves
74 and the inner case 21 when the cabinet 20 is extended
or retracted. That is, when the cover 70 is not closed a
user should rearrange the food in the shelves 74 to pre-
vent interference between the food and the inner case
21. Further, the cover 70 prevents the cooling air inside
the shelves 74 from dissipating outside when the cabinet
20 is extended (opened). The cover 70 may be made of
transparent plastic to provide good see-through visibility.
[0050] The cover 70 is coupled to the cabinet 20 using
transversely spaced hinge shafts 71. The cover 70 is
rotatable in up and down directions. Gas springs 73 are
provided to facilitate the opening and closing of the cover
70. The cover 70 can be opened by applying less force
owing to the gas springs 73. Also, the cover 70 can be
securely and completely closed owing to the gas springs
73. If the gas springs 73 are not provided, the user has
to hold the opened cover 70 to prevent the cover 70 from
rolling down, causing inconvenience.
[0051] A gas spring, having the same or substantially
the same structure as the gas springs 73, is used for cars
and trucks. Detailed description of the gas spring will be
omitted because it is well known. A small gas spring,
compared with the gas spring of the car or truck, may be
used for the present invention.
[0052] Also, the cabinet 20 includes elongated friction
portions 32 at side portions for frictional contact with the
rollers 31. Tape having a predetermined frictional coef-
ficient may be used to formed the friction portions 32, or
the cabinet 20 may be formed with uneven surfaces to
form the friction portions 32.
[0053] Fig. 9 shows the gas springs 73 when they are
extended. Though the gas springs 73 are shown at one
of the covers 70, other covers 70 may be provided with
the gas springs 73 for the convenience of the user.

[Fourth Embodiment]

[0054] Fig. 10 shows a control block of an opening/
closing apparatus of a refrigerator according to an aspect
of the present invention.
[0055] Referring to Fig. 10, a control block of an open-
ing/closing apparatus includes an opening/closing switch
81, an opening sensor 82, a closing sensor 83, a driving
unit 85, and an alarming part 86. The opening/closing
switch 81 such as the opening/closing buttons 18 is pro-

vided to open the cabinet. The opening sensor 82 such
as the first and third sensors 60 and 61 is provided to
detect the opening of the cabinet. The closing sensor 83,
such as the first and the second sensors 60 and 62, is
provided to detect the closing of the cabinet. The driving
unit 85 such as the driving motor 30 is provided to drive
the cabinet to open/close the cabinet according to user’s
manipulation. The alarming part 86 generates an alarm
signal when the cabinet is not opened or closed according
to the user’s manipulation.
[0056] Also, the control block includes a timer 84 and
a controller 80. The timer 84 measures the operational
time of the driving unit 85 and makes a notice when the
operation of the driving unit 85 is not terminated within a
predetermined time. The controller 80 receives signals
from each element and outputs control signals for overall
control of the opening/closing apparatus.
[0057] An operation of the opening/closing apparatus
for a refrigerator will now be described.
[0058] When a user tries to open the cabinet, the open-
ing/closing switch 81 detects the user’s manipulation. In
detail, the opening/closing switch 81 may be turned on
when the user presses opening and closing buttons 18,
or it may be turned on when the third sensor 61 detects
the position variation between the first sensor 60 and the
third sensor 61 upon the pulling of the handhold 16 or 17.
[0059] When the controller 80 detects the turn-on of
the opening/closing switch 81, the driving unit 85 drives
the cabinet to slide it out of the refrigerator 10. The guide
groove 41 and guide protrusion 40 guide the sliding mo-
tion of the cabinet 20. When the cabinet is fully extended
from the refrigerator 10 after a predetermined time, the
opening sensor 82 detects the fully extended state of the
cabinet and the controller 80 turns off the driving unit 85.
[0060] If the fully extended state of the cabinet is not
detected by the opening sensor 82 after a predetermined
time from the starting of the driving unit 85, it is assumed
that an obstacle blocks the sliding motion of cabinet. In
this case, the driving unit 85 may be driven in a reverse
direction, the alarming part 86 may produce an alarm
signal for the user, or the driving unit 85 may run idle
owing to the slippage between the roller 31 and the fric-
tion portion 32 to prevent overheating of the motor. For
the same reason, the driving unit 85 may run idle when
the cabinet is not completely retracted (closed) due to an
obstacle. Therefore, the friction coefficient between the
roller 31 and the friction portion 32 may be determined
to be below a specific level. Since the static and dynamic
friction coefficients are different, the friction portion 32
can be formed to have different friction coefficients. For
example, each end of the frictional portion 32 where the
rotation of the roller 31 starts may have a higher friction
coefficient, and the center may have a lower friction co-
efficient.
[0061] When the user tries to retract (close) the cabi-
net, the opening/closing switch 81 detects the user’s clos-
ing manipulation. For example, the opening/closing
switch 81 may detect the closing manipulation when the
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user presses opening and closing buttons 18 or when
the relative position between the first and second sensors
60 and 62 is changed upon the pulling of the handhold
16 or 17.
[0062] When the closing instruction is transmitted to
the controller 80, the driving unit 85 drives the cabinet to
slide it toward the refrigerator 10. When the cabinet is
fully retracted into the refrigerator 10 after a predeter-
mined time, the closing sensor 83 detects the fully re-
tracted position of the cabinet and the driving unit 85 is
turned off. If the fully retracted position of the cabinet is
not detected by the closing sensor 83 after a predeter-
mined time measured by the timer 84, it is assumed that
an obstacle blocks the sliding motion of cabinet. In this
case, the driving unit 85 may be driven in the reverse
direction, the alarming part 86 may produce an alarm
signal for the user, or the driving unit 85 may run idle
owing to the slippage between the roller 31 and the fric-
tion portion 32.
[0063] Owing to the idle running of the driving unit 85,
the user can be protected when the user’s finger or other
body part is inserted between the cabinet and the refrig-
erator body. That is, the roller 31 may easily slip on the
friction portion 32 when the sliding motion of the cabinet
is hindered to protect the user, increasing product safety.
[0064] If the control components are not provided for
the opening and closing of the cabinet, the user can man-
ually open and close the cabinet by pulling and pushing
the handholds 16 and 17.

[Fifth Embodiment]

[0065] In this embodiment, an opening structure of the
cabinet will be exemplarily described.
[0066] Fig. 11 is a phantom view of a refrigerator ac-
cording to a fifth embodiment of the present invention,
and Fig. 12 is a section taken on line V-V’ in Fig. 11.
[0067] Referring to Figs. 11 and 12, a cabinet 20 in-
cludes telescopic members 90 at a top and a bottom.
The telescopic members 90 guide sliding motion of the
cabinet 20 in forward and backward directions. The tel-
escopic member 90 includes one side fixed to the cabinet
20 and the other side fixed to the inner case 21 to exactly
guide the sliding motion of the cabinet 20.
[0068] The telescopic member 90 includes a first fixed
member 91 fixed to the inner case 21, a second fixed
member 94 fixed to the cabinet 20, and a connecting
member 95 disposed between the first and second fixed
member 91 and 94. Also, the telescopic member 90 in-
cludes a first bearing 92 and a second bearing 93.
[0069] When the cabinet 20 is moved by a driving unit,
the connecting member 95 and the second fixed member
94 are also moved under the guide of the bearings 92
and 93, such that the movement of the cabinet 20 is guid-
ed.
[0070] According to the present invention, the user can
load food in the cabinet and take out food from the cabinet
more easily. Particularly, when taking out the food the

user can easily see all the food in the cabinet because
the cabinet is wholly extendable to provide a good
see-through view from the side.
[0071] Further, the opening and closing of the cabinet
can be automated, such that the old and the disabled
can easily use the refrigerator. Also, the cooling air dis-
sipation, occurring when the door of the related art re-
frigerator is opened, can be prevented according to the
present invention.
[0072] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the ap-
pended claims and their equivalents.
[0073] The present disclosure relates to subject matter
contained in Korean Application No. 10-2004-67498,
filed on August 26, 2004, the contents of which are herein
expressly incorporated by reference in its entirety.

Claims

1. An opening/closing apparatus for a refrigerator,
comprising:

a case forming an outside of the refrigerator;
a storing compartment defined inside of the case
and kept at a low temperature;
a cabinet slidably installed in the storing com-
partment for storing items; and
a cabinet front fixed to a front of the cabinet to
close the storing compartment.

2. The opening/closing apparatus according to claim
1, further comprising a driving unit for controlling slid-
ing motion of the cabinet with respect to the case.

3. The opening/closing apparatus according to claim
2, wherein the driving unit includes:

a roller formed on the case; and
a friction portion formed on an outside of the
cabinet, the frictional portion corresponding to
the roller.

4. The opening/closing apparatus according to claim
1, further comprising a guide unit to guide sliding
motion of the cabinet.

5. The opening/closing apparatus according to claim
1, further comprising a supporting unit to support a
weight of the cabinet.

6. The opening/closing apparatus according to claim
1, further comprising a detecting unit to detect inward
and outward movements of the cabinet.
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7. The opening/closing apparatus according to claim
1, further comprising a hinge portion allowing the
cabinet to swivel with respect to the case when the
cabinet is extended from the storing compartment.

8. The opening/closing apparatus according to claim
1, further comprising:

a protrusion projected from a top and/or a bottom
of the cabinet; and
an elongated guide groove defined in the case
in a front-to-back direction to guide the protru-
sion.

9. The opening/closing apparatus according to claim
1, wherein the cabinet includes:

a shelf formed in the cabinet to accommodate
the stored items;
a cover rotatable in up and down directions to
protect the shelf; and
a spring connected between the cover and the
cabinet to guide rotation of the cover.

10. The opening/closing apparatus according to claim
1, wherein the cabinet front includes a handhold at
a lateral center.

11. An opening/closing apparatus for a refrigerator,
comprising:

an opening/closing switch turned on and/or off
according to user’s manipulation to slide a cab-
inet accommodated in the refrigerator to open
and/or close the cabinet;
an opening sensor detecting opening of the cab-
inet;
a closing sensor detecting closing of the cabinet;
and
a driving unit driving the cabinet in response to
turning-on and/or turning-off of the opening/
closing switch.

12. The opening/closing apparatus according to claim
11, wherein each of the opening sensor and the clos-
ing sensor includes:

a sensor formed at the sliding cabinet; and
a sensor formed at a fixed case.

13. The opening/closing apparatus according to claim
11, wherein if completion of the opening or closing
operation of the cabinet is not detected by the open-
ing senor or the closing sensor in a predetermined
time after the cabinet is driven, the driving unit drives
the cabinet in a reverse direction.

14. A refrigerator comprising:

a case forming an outside of the refrigerator;
at least one storing compartment defined inside
of the case and kept at a low temperature;
a cabinet slidably installed in the storing com-
partment;
a cabinet front fixed to a front of the cabinet to
selectively close the storing compartment; and
a plurality of shelves into which items are loaded
when a side of the cabinet is opened.

15. The refrigerator according to claim 14, further com-
prising:

a roller disposed at a contact portion between
the cabinet and the case; and
a motor rotating the roller.

16. The refrigerator according to claim 14, wherein each
of the shelves includes:

a cover hinged to cover the shelf; and
a spring disposed at a connecting portion be-
tween the cover and the shelf to support the cov-
er when the cover is opened.

17. The refrigerator according to claim 14, wherein one
of the cabinet and the case includes a protrusion,
and the other one of the cabinet and the case defines
an elongated guide groove in a front-to-back direc-
tion to accommodate the protrusion.

18. The refrigerator according to claim 17, wherein the
other one of the cabinet and case includes a stop
barrier formed at a front end of the guide groove to
block the protrusion.

19. The refrigerator according to claim 17, wherein the
protrusion is formed at a top and/or a bottom of the
cabinet.

20. The refrigerator according to claim 14, further com-
prising:

a roller disposed at a contact portion between
the cabinet and the case to move the cabinet;
and
a motor rotating the roller.

21. The refrigerator according to claim 20, further com-
prising a friction portion formed at the contact portion
to make contact with the roller.

22. The refrigerator according to claim 14, further com-
prising a roller disposed between bottom surfaces
of the cabinet and the case to support a weight of
the cabinet.

23. The refrigerator according to claim 14, further com-
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prising:

a protrusion formed at a contact portion between
the cabinet and the case to allow swiveling mo-
tion of the cabinet when the cabinet is extended
from the storing compartment; and
a groove guiding the protrusion.

24. The refrigerator according to claim 14, further com-
prising a sensor disposed between the cabinet and
the case to detect sliding motion of the cabinet.

25. The refrigerator according to claim 14, further com-
prising a telescopic member disposed at a contact
portion between the cabinet and the case.

26. A refrigerator having a front and a side transverse
to the front, comprising:

an outer case;
at least one cabinet slideably provided inside
the outer case, an interior of the cabinet being
accessible from the side of the refrigerator;
a cabinet front attached to each cabinet, the cab-
inet front including a surface forming a portion
of an exterior front of the refrigerator and con-
figured to enable access to the interior;
wherein, a user can access items in the refrig-
erator from the side of the refrigerator by sliding
the cabinet.

27. The refrigerator of claim 26, further comprising an
opening and closing system for opening the cabinet
and closing the cabinet.

28. The refrigerator of claim 27, in which the opening
and closing system comprises a motor for driving
opening and closing of the cabinet.

29. The refrigerator of claim 28, in which the opening
and closing system further comprises an upper roller
coupled with a shaft of the motor, a friction portion
formed on the cabinet to contact the upper roller for
smooth movement of the cabinet, and a roller sup-
porting part that pressures the upper roller towards
the frictional part to prevent slippage.

30. The refrigerator of claim 28 in which the opening and
closing system is provided at an upper first side of
the cabinet, at an upper second side of the cabinet,
at a lower first side of the cabinet, and at a lower
second side of the cabinet.

31. The refrigerator of claim 29, in which an amount of
friction between the frictional part and the upper roller
is set to a level that allows slippage when an obstacle
blocks movement of the cabinet.

32. The refrigerator of claim 29, in which the frictional
part has a lower friction coefficient near both ends
of the frictional part and a higher friction coefficient
near a center of the frictional part.

33. The refrigerator of claim 27, in which the opening
and closing system comprises a handle for manually
opening and closing the cabinet.

34. The refrigerator of claim 27, in which the cabinet
swivels when fully opened.

35. A method for opening a refrigerator, comprising:

detecting a user manipulation;
driving, with a motor, a cabinet to slide out of the
refrigerator, in response to detecting the user
manipulation;
detecting that the cabinet is fully opened with a
sensor; and
stopping the driving when the sensor detects
that cabinet is fully opened.

36. The method of claim 35, further comprising driving
the cabinet in a reverse direction when the sensor
has not detected that the cabinet is fully opened with-
in a predetermined period of a time.
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